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el sys fial/i2for/moot-01 for##
roram flOGOS

implicit integer-*2 (111

Innfeger$2 screen,keybd,Iul ,1u2,nivgO9.sazgnc-pIInteger$1 preflI21),dum1,ex1l(iIex1 ( ,ex13(lI,ex14(4)
common /LUNITS/ scr-een~keybd,lu1 ,1u2,navgg,sazgg,ncp1,
& prefi .duml1,exul ,ex12,ex13,ext4

I nteger*2 gbuff(241 ugrof ,upifl .Iudbug
common /GCO/ gbuff,Iugraf.IuptfI~Iudbug

I nteger*1 cii' le( 11l)common /TITLES/ clijle

integer*1 cdalim(l§3
common /OATIME/ cddam

I nteger*1 cvar-in(1721
common /VARIN/ cvorin

infeger*l cvarol(240)cvaro2(10S)
common /VAROUT/ cvarol ,cvao2

integer*l cvarg(2401
common /VARG/ cvarg

inleger*1 cunkno(121
common /UNKNOW/ cunkno

integer*I cgropt(441
common /GROPT/ cgropt

I niegerti cgrp2l (2181 ,cgrp22(82)common /CRP2CN/ cgrp2i ,cgrp22

integer*2 ailb~they~tov
integerti ansil)

integerti yes
data Yes/'Y'/



* BEGIN EXECUTABLE CODE

ilib-1
ikey-t

100 continue
call QUERY(aitb,iheytovl,,1,03
ilib-0
write(screen,*) 'Do you wont to define another leg or riser?'
read(keybd*) ens
if (ans(l) eq yes) goo 100
stop

end

*r
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et sys final/t2for/moor92 for##
program MOOR02

implicit inleger*2 (w)

integer-*2 screenkeybdjiul ,1u2,nivg9,saz99ncpI
integer*1 prefl(2Il,duml,extl(4),exw2ti),ext3l)exti(I
common /LUNJTS/ screen ,heybd Jul Ju2 ,nivgg,sizgg,ncpl,
& prefi ,duml 1extl 1,ex12,ext3,ex14

integer*2 gbuff(241,lugraftduptfl 1ludbug
common /CB/ gbutt 1lugret .luptfl ,ludbug

integer*2 ileg~astpnciopncbpnuealnwb~asol,ibrnch~uzlS3
double precision z(67l',cz~cx,d,la,ib
common /VGLOB/ i leg Pist ,nca oncbi z ,cz cx pd sta .tb inwo pnwb,
& isoljabrnch,uz

double precision pi ,hail pi ,degrod ,raddeg ,zero 1one ,hol t
integer*2 izero,lone'itwo
common /VCONST/ pa ,haltpa ,degrad~raddeg3 z .:)ehaf
&izero~ione,itwo

double precision tnat,p-ii
common /VOFLR/ inaf,phif

double precision delyk ,twod,halfd,dsq
common /VANCH/ delyk ,twod,halfd,dsq

integer*2 ilib,ikey,wov,isw
integer*1 ans(l)

integer*1 yes
data Yes/'Y'/

*BEGIN EXECUTABLE CODE

call bfactll,'tI2OLY '
ii ib-?
hkey-I

100 continue
cell ovlinki QUERY ',ilib,ikey~tov,1,1.@,83

(A1



al I b-S
call oviinh('SOLVE '
cail ovlmnk(tCRAPHI 'I
call ovlink('CRAPHS ',taw)
* sw-@
call ovlink('ELVPNT %iov,S~aswI
coll oviinh('ELVPNT ',tov,I muwi
I sw-S
call ovlink(IPLNPNT ,aov.S1Iswl
coil ovlink('PLNPNT 1itov,1 osw)

wmite(screen,*) 'Do you want another run7*
read(heybd,*) ons
if (ons(1I eq yes) goto 180
s top
end

--



et sys (inal/t2for/bkdat for##

BLOCKS DATA

implicit integer*2 ("I

integer*2 screen,keybdlut ,lu2,navgg~sgigg,ncpI

,ntger*I prerl(2I1 duml~extl(41,ext2(4Lext3I4).ext4I4)
common /LUNITS/ screen ,keybdolut ,lu21niv9g,sizggncp1,
&preff ,duml ,extI ,ext21ext3,exi4

integer*2 cgbuff(24I,lugraf~luptfl~ludbug
common /GCB/ gbuf,lugraf,luptfl ,ludbug

data screen/10/,keybd/10/,Iu1/11/,lu2/l2/
data exfi/' VAR'/,exf2/' LOC'/,exf3/' ELV'/,ext4/' PLN'/
data nivgg/i4/ ,sizgQ/768/
data Iugraf/t/,Auptrl/3/,ludbug/14/

end



et sys final/12for/query for##
subroutine OUERY(iltb,ikey,iov,imanpiwcparifsjldcI

implicit integer*2 (n)

integer*2 ilib~ikeytbovtimantawc,iras,sldc

integer*2 screen ~keybd,1u1 ,1u2,nivgg,sir99,ncpI
integer*1 prefi (21 I dum1 1ex?1(43 1,ext2(1 1
common /LUNITS/ screen,keybd,Iul ,lu2,nivgg,sizgg,ncplI
&preft ,dumI ,extl ,exi2

integer*2 gbuff(241 Ilugraf,Iuptfl~ludbug
common /GCB/ gbuf.Iugrafluptffi,ludbug

I nieger*2 npointreal I-m in ,hmax,hsym
common /VHXCRV/ hmin ,hmax phsym 1npoint

common /TITLES/ tiile,ifile,ofile
inieger*2 12file(16),o2file(16)
equivalence (i file ,i2fa lel ,(of, le ~o2fi lel

I nteger*1 cdatimI(fi)
common /DATIME/ cdatim

I nteger*I cvar-in(1721
common /VARIN/ cvarin

integer*1 cvar-oI(2103 ,cvaro2( 3003
common /VAROUT/ cvarol ,cvaro2

Integer *I c vargI240I
common /VARC/ cvarg

I nieger*1 cunkno(12)common /UNIKNOW/ cunkno

integer*I cgropi(ll)
c ommon /GROP T/ cgropt

integer*1 cgrp2l (2383,cgrp22(821



common /GRP2CN/ cgrp2l ,cgrp22

I nteger*I ans(IO)
In teger*2 i ,j ,unk I .a Ictig,tov iasI ,i l eg,nca ,ncb

I nteger*1 blank ,slash,uchar,yes,undflO(IO),undfl ,nonell) ,xzd(3I
equivalence (undfl0 ,undfl I

data blank/' '/,slash/'/'/,uchar/'U'/.yes/'Y'/,
&und(10/'********* '/,none/'NONE'/,xzd/'XZO'/

*BEGIN EXECUTABLE CODE

call CF!NIT
call chrsiz(3)

if hulb eq 01 golo 110
call erase

*rite(screen,*I 'Enter library name
read(keybd,*l prefi
do 100 1-1 ,21

if (preflfjI eq blank) goto 100
ncpI -j +I
prefi (ncpl I-slash
goto 110

100 continue
ncpl -0

110 c ontinue

call unitgg(siz9g,alctggj
if (alctgg ne 01 stop gg

do 150 1-1),32
ifilelai)-blank

ISO continue

if laman eq 0) goto 1000
wra teiscreen,*) 'Do You have a file of input values?'
readlkeybd,*J ans
if (ansil) eq Yes) goio 1000



Manual Input to /TITLES/ and lugg

ikey-I
do 210 i-I ,4

ifilei 3-noneh i)
210 continue

write(screen,*) 'Enter leg/riser title
read(heybd,l1 title

writetscreen,*) 'Enter solution type (unitless]
write(screen,*1 I - taut leg procedure'
write(screen,*) 2 - slack leg procedure'
read(keybd,*l ist
write(99,41 ist

if (St eq 2) goio 220
1leg-)
goto 227

220 continue
write(screen,*) 'Enter type of leg (unitless)
write(screen,*' I - simple'
wrile(screen,*I 2 - compound with equalizer'
write(screen,*) 3 - compound with spider plate'
if (iris ne 11 goto 225
write(screen,* " 4 - riser'

225 continue
read(keybd,*I ileg
if (ileg It I or ileg gt 41 goto 220

227 continue
write(gg,4) ileg

if (tleg eq I or ileg eq 41 goto,230
wr te(screen,*1 'Enter horizontal separation between anchors',

& '(feet)
call RW
goto 235

230 continue
write(99,3) undflO

235 continue

if (ileg ne 4) goto 250
do 242 1-I ,g

OG
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write(gg,31 undflO
242 continue

nca-2
write(g9,41 nca
do 215 1-i ,3

write(g9 3I undf)g
245 continue

goto 520

250 continue
do 255 1- 1,3

do 252 j-l ,3
write(screen,I0) xzd(j) 1,i
coil RW

252 continue
255 continue

10 format(lx,'Enter ' ,al ,'-Coordinate of Point 'a) ,lx,
& '(feet) ')

if (ist eq 2) goto 500
wri te(screen ,* 3
wrle(screen,*) 'Specify two of the remaining variables'
write(screen,*) '(other than number of segments or load direction)

&I
write(screen,*) 'as unknown by entering the code U
wri te (screen ,*)

* Leg A parameters

500 continue
wrilefscreen,*) 'Enter number of segments in branch A',
& '(unitless)
read(keybd,*) nca
write(gg,4) nca

if list eq 11 goto 510
write(gg ,) undflO
goto SIS

5)0 continue
write(screen,*) 'Enter slope of chain at anchor A (AIA)',
& '(degrees)
cll RW

,



515 continue

wrlte(screen,*) 'Enter length of first (lowest) segment of A (SIA)A (feet)

coil RWwrite(screen,*) 'Enter lineor weight of first segment of A (WIA)
& (pounds/foot)
coil RW
if Inco eq 1) goto 5S5

520 continue
write(screen,*) 'Enter weight of first sinker on A (CIA)',
& '(kips)
caI RW
write(screen)*) 'Enter length of second segment of A (S2A1,

& '(feet)
coil RW
write(screen,*) 'Enter linear weight of second segment of A (W2AI

& (pounds/footl
coil RW
if Inco eq 21 goto 560
write(screen,t) 'Enter weight of second sinker on A (C2A)',
& '(kips)
coil RW
wrlte(screen,*D 'Enter length of third segment of A (S3A)'
& '(feet)
coil RWwrite(screen,*) 'Enter lineor weight of third segment of A (W3A)

& Ipounds/fooil
coil RW
goto 570

550 continue
do SSS i-I,3

write(gg,31 undflO
555 continue
56G continue

do 56S i-I ,3
wrate(gg,3) undl 1

56S conminue

570 continue
if (ileg eq 2 or ileg eq 3) goto 620
wratetgg,2) undfl

0:



do 589 i-I ,14
write(gg,3l undflO

SB continue
goto (809,999), isl

*Leg B parameters

600 continue
writeiscreen,*) 'Enter number of segments in branch B (unitless)
read(keybd,*) ncb
write(99,41 ncb

if (ist eq 1) goto 610
write(99,31 undfl9
goo 615

610 continue
write(screen,*I 'Enter slope of chain at anchor B (AIB)',
& '(degrees)
caIl RU

61S continue

write(scr-een,*l 'Enter length of first (lowest) segment of B (SIB)
& (feet)
call RW
write(screen,*) 'Enter linear weight of first segment of B (WIB)
& (pounds/foot)
cll RU
if (ncb eq 11 goto 6O
write(screen,*) 'Enter weight of first sinker on B (CIB)',
& (k~slcail IR

writetscreen,*] 'Enter length of second segment of B IS2B)',
& '(feet)
call RU
writelscreen,*) 'Enter linear weight of second segment of B (W2B

& (pounds/foot)
call RW
if (ncb eq 2) goto 660
write(screen,*1 'Enter weight of second sinker on B (C28)'.
& '(kipsl
cil RU.ritelscreen,*I 'Enter length of third segment of B (S3B)',

I ...



& 'Ifeeti
call RW
wriie(screen,*l 'Enter linear weight of third segment of B (W381

& (pounds/foot)
call RW
golo 700

650 continue
do 6S5 1-1,3

write(99,3) undftl
655 continue
660 continue

do 665 i-1,3
writelgg.3) undf10

665 continue

Junction and riser parameters

700 continue

if lileg ne 2) goto 720
wrIte(screen,*) 'Enter initial slippage at equalizer Ifeet)
call RW
write(screen,*I 'Enter friction coefficient of equalizer',

& '(unitless)
call RW
golo 730

720 continue
do 72S i-I,2

write(99,31 undfl@
725 continue
730 continue

writelscreen,*I 'Enter weight of equalizer or spider plate (C31',

& "(kips)
coil RW
writetscreen,*) 'Enter length of segment above junction (S41',

' "(feet)
call RW
write(screen,*) 'Enter linear weight of segment above junction'D

& '(W4) (pounds/fool)
call RW
goto 9gg



'I"

tHorizontal load and displacement in lout leg case

800 continue
unki-S
writelscreen,*) 'Enter magnitude of horizontal load (H)',

& '(kilopounds)
call RW
wrile(screen,*) 'Enter angle from neutral direction',

& 'to horizontal load vector (degrees)
call RW
write(screen,*) 'Enter horizontal distance from origin to buoy',

& 'feel)
call RW
do 820 1-1.3

wrile(gg,3) undf1O
820 continue

wriielgg,4) unkI
goto 2000

Choice of unknown parameters in slack leg case

900 continue
if (Ileg ne 4) goo 905
unk -4
goto g40

90S continue
write(screen,*) 'You must specify one of the following options
write(screen,*) I Horizontal load magnitude and direction'
writetscreen,*) ' 2 Horizontal displacement and direction'
write(screen,*) 3 Buoy X and Z coordinates
write(screen,*I 4 None (system solution)
write(screen,*) 'The other values will be solved
wri telect-een,*)
writelscreen,*) 'Which option do you want to specify',

& '(, 2, 3, or 41 (unitlessf?"
read(keybd ,* unhI
goto (glg,g20,g30,9401, unti
stop g50

gi continue

CA
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write(screen,9 * 'Enter magnitude of horizonlol load (H)',
& '(kilopounds)
coil RW
wrletscreen,*) 'Enter angle from neutral direction'.

& 'to horizontal load vector (degrees)
call RW
do 915 i-1,4

write(99,2) uchar
91S continue

go9o ggg

920 continue
do 922 1-I 2

write(99,2) uchar
922 continue

wrile(screen,*) 'Enter projected horizontal distance from origin t

&o buoy (feet!
call RW
write(screen,*) 'Enter direction of buoy displacement (degrees)

call RW
do 925 i-1 ,2

writelgg,2) uchar
925 continue

goo 990

930 continue
do 935 i-i ,4

write(99,21 uchar
936 continue

wrile(screen,*I 'Enter X-coordinate of buoy Ifeet)
call RW
writetscreen,*) 'Enter Z-coordinate of buoy (feet)
call RW
goo 99

940 continue
do 945 1-1 ,6

write(99,2) uchar
945 continue

990 continue
write(99,41 unkI
gotO 2000
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*File read to /TITLE/ and lugg

1000 continue
if (ikey eq 1) goto 108S
wr-ite(screen,*l 'Some input tile as before?'
redieybd,*) ans
if (ensll ne yes) goto 1005
call RWCOMI
goto lASS

1OOS continue
if (ncpl eq Of gob 101S
do 1010 i-i ,ncp 1

tfilel l-pr-ef1 (il
1010 continue
101S continue

wrile~screen.*) 'Enter name of leg/riser file
j-31 -ncpl
readlkeybd,*I ifilelncpl+I1 j
cell AOOEXT(ifile,3I,exil)

1050 continue
ikey-O
cell I i lel a2fi le JIul ,2)
read(lul ,l) title
reedlul ,*)
do 1100 j-1,2

read(1u1 ,*l ens(I1 I
write(99,21 ans(11 I

1100 continue
do 1200 i-1 ,10

reedlul ,*) ens
write(99,3) ens

1200 continue
do 1350 j-1 ,2

reedilul ,*1 ans(I) I1
write(99,2) ans(II I
do 1320 i-i 9g

reedllul ,*) ens
wriiel919,31 ans

1320 continue
13S0 continue



do 1400 i-I ,S
reed(lul ,*) ens
write(gg,31 ans
continue

do 1500 i-1 ,6
read(luI,* a$ ns
writetgg,3) ens

1500 continue
read(lul ,*) ans(1) I
write(99,21 ans(lI 1
cell close(lul)

* Echo date for editing and write lugg to output file
* Convert lugg to numeric values in /VARIN/
* Save /TITLES/ and /VARIN/ in rile T2TAB/COt*ION TAB

2000 continue
call ECHOlikey,ildc,iov)
if (.iwc ne 1) goto 2100
cell CONVRT

2100 continue
cell RWCOM1I(2
cell closel~gg
call erese
cell HXORY(ildc,ioyiris)
re turn

1 formefl(flell
2 (ormeleal
3 formet~lfiell
4 formet(ifi
end



eI sys final/12for/gfinit for##

subroutine gfinit
C
c INITIALIZE THE GRAPHICS CONTROL TABLE
c ASSIGN LOGICAL UNIT I TO THE DEVICE CONTROLLER
c FOR GRAPHICS OUTPUT SET DASH PATTERN
C

implicit integer*2 (N)
C

c COMMON BLOCKS
C
C

c GCB
c

integer*2 gbuff(24),lugraf,lupfflludbug
common /gcb/ gbuff ,lugrafluptfl~ludbug

c
c LOCAL VARIABLES
c

Integer*1 maskl(2)
Integer*2 mask2
equivalence (maskl(I 1,mask2l
data maskl/S ,51/

c
c EXECUTABLE PORTION
c

call assignl'OC ',lugrarl
call glu(lugraf)
call gcbinilgbuffi
call altachlgbuff)

c
c SET DASH PATTERN I
c

call dashm(maskll
return
end

*e

- i i i



et sys fiae/t2for/rw for##
subroutine RW

implicit integer*2 (w)
integer*2 screen ,heybd Jul ,1u2,nivgg,sizgg,ncpl
I nieger*l preflE20J extl4ext2(41common /LUNITS/ screen .heybd~lul ,lu2 1nivgg~sazgg~ncpl,
&prefl ,extl ,ex12

integr*1 ns(10)

*BEGIN EXECUTABLE CODE

read(keybd,*l ans
wriie(99,3) or's
return

3 formaill~fl)
end



et sys rinal/t2(rol/addext fr##*
subroutine AOOEXT(file,n,ext)

:n:eger*2 nnteger*1 file(n),ext(4)

inleger*2 1,ij
i ntegerti blank ,periad
data blank/' '/.period/' V/

*BEGIN EXECUTABLE CODE

do 10 i-I ~n
j-n+ I-i
if cfilewj ne period) gala 10
gobo 59

10 contitnue

do 20 i-i ,n
j-n4 1-i
if Ifileijl eq blank) gala 29

gota 59
20 continue

J-l

SO contianue
do 60 i-I1,4

f I(jj n) gala 199
I Ie(j -ext (ii

J-j+1
69 continue

if (jgf n) gala 199
do 70 i-j~n

fi eioU -blank
70 Continue

100 return
end



et sys final/t2for/echo for##*
subroutine ECI40( tey ,ildc~iov i

implicit integer*2 (a)3

integer*2 ihey,ildc,jov

I nleger*2 screen ,keybd,Iul ,1u2,nivgg,sizgg,ncpIanteger*1 prefl(211,duml,extl(43,exf2(4)
common /LUNITS/ screen ,heybd dul ,Iu2.nzvgg~sizgg,ncpl,
&preft ,dumt ,extl ,ext2

integer*I tjtle(SO 1,irxe(32I1 ofiIe(32)
common /TITLES/ tutle,ifile,ofaie
integer*2 12file(l6),o2file(l6)
equ ivalence (irile,i2file).(oftle,o2fileI

integer*1 cvarin(l72)
common /VARIN/ cvarifl

in ieger*2 i Pi iiI Pj2,j3,nrec inf i mod alIc Igg~gech(441
I nIeger*1 anstIOl ,codel3) ,iexfl60I ,tempggll,44)

Integer*2 nform(14,cirl(7)anteger*1 yes ,blanh .uchar ,zero ,one

data n~orni/2*l ,10*2,l ,9*2,l ,9*2,S*2,6*2,1/
data cirl/10,S*14,18/
data Yes/'Y'/,blanh/* '/1uchar/'U'/,zero/fl'/,one/'I'/

*BEGIN EXECUTABLE CODE

rewind1 9g
do 100 nrec-1 ~nivqg

reedlgg,*,err-g00I tempgg(l ,nreci 10
too continue

call closecogI

do 120 nrec-l 3nivgg
&ech inrec 3-1

120 continue
iech(24 3-0
ioch(44 I-S



if (ildc ne 11 gala 130
aechi38)-O
tech(10 1-O

130 continue

i mod-0
call filel'T2TAB/ECHO TAB 'J,lu 2)

200 continue
rewind lul
write(screen,*) 'Do You want to see parameter list again?'
read(heybd,*1 ans
if (ownsII) ne Yes) gala 3000

J -0
if (tempggl ,l eq one) j-1
iechl 14 )-j*( I-i Idc)
j-(1-jl*(1-ildc)
do 420 nrec-41 .43

i ech (nrec I -j
420 continue

call er-ase
writelscr-een,*I 'TITLE ',title
writeiscreen,*) 'INPUT FILE ',ifile

* write(screen,*1
do 500 nrec-I ,njvgg

readlul ,l0,err-9I0,end-920) code,text
if Ciechinrec) eq 0) 90,0 500
if (nrec eq 38 or nrec eq 40 or nrec eq 42)

& write(screen,*I
wri le(screen ,11 I nrec ,code ,tempg9( I,nrec i 10 ,text

500 continue
10 formall3al ,lx.60a11
11 formal Ilx t2,lx 3a1,2x 10a1,6Mal

gala 1000
900 continue

write(screen,*) 'EOF on buffer lugg. attempting to read record',
5 tOc

910 continue
wrt te(screen,*) 'Error reading from file ECHO TAB on record' .nrec
stop

920 continue



write(screen,*) 'EOF on file ECHO TAB, atempting to read',
' record ',nrec

stop

1000 continue
write(screen,*) 'Do you want to change anything?'
read(keybd,*1 ans
if (ansti) ne yes) goto 3000
imod-I
writeiscreen,*) 'Do you want to change the title?'
read(keybd,*1 ans
if (ans(l) ne yes) goto 2020
write(screen,*l 'Enter new title
readikeybd,I) title
goto 2050

2020 continue
write(screen,*)
wrile(screen,tt

2050 continue

wrile(screen,*l 'For each input value to be chonged, enter variabl
&e number, followed by new value on the same line,'
writeiscreen,*) 'with one new value per line To terminate new in
put, enter '99'' followed by any dummy value
write(screen,*t) 'To continue when display is full, type CTRL-N fiv
&e times, followed by CTRL-R
call siring(ctrl,7)

2100 continue
read(keybd,*) nrec,ans
if (nrec gt nivggt goto 200
do 2110 i-1, 10

tempggI inrec1-ansi )
2110 continue

goto 2100

3000 continue
if (ildc eq 0) goto 3100
ans(t1)-zero
do 3010 1-2,10

ans(i )-blank
3010 continue

do 3020 1-I ,10



tempgh,38)-ans i)
3020 continue

onsil 1-uchar
if-(temp90(1 ,11 eq one) goto 3050

j2-43
j3-1
goto 3055

30S6 Continue
J 1 - 1 4

j2-40
j3-26

305S continue
do 3075 j-jl ,j2,j3

do 3070 1-1 ,10
tempgg(a ,j)-ans(al

3070 continue
3075 continue

3100 continue
call cioseilul)
call unii9g(sizgg,aictggj
if (Olctgg ne 0) stopgg
do 3156 nr'ec-1 ,nivgg

nf-nform(nrec 3
3110 goto(3110,3120),nf
3110 continue

wr-atelgg12)l empgg(1 .nr-ec) 1
3326 goto 3150
3120 con linue

wr'ae(99,3) lempggl,nr-ecl 10

3 t350 e eq 0fnu and imod eq 01 goto 4666

write(scr-een,*1 'Do you want to save parameters in a file7'
read (keybd,*) ans
if (ans(i) eq yes) iov-1

4000 continue
call OUTVAR~iov)
re turn

1 format(50a11



2 formai(fll
3 formai(tWa1I
end

4*

no



et sys final/12for-/outvar for##

subroutiane OUTVAR( iov I

implicit integer*2 (0)

integer*2 iov

I nteger*2 screen 1&eybd,IuI ,ju2,ngg,Ssizgg,cpIinieger*I pgretI(21lduml ~extil,ex12(4 )
common /LUITS/ screen,Iieybd,luI 1Ju2,nAvgg,sazg9,l

& pref I duml ext I ext2

integerfl ,atle(S01,iniIe(32),ofile(
3 2 )

common /TITLES/ vatle~ifile,ofile

;nuweger*2 12file(161,o2file(16)
equivalence (ih(ae ,i2fg Eel ,1oha ,o2fj Ee)

integer*2 i ,j ~nrec 1nf
i n teger*I ans(I0I

I nteger*2 nform(441
anteger'*l blank

data blank/' 'V
datIa n form/2* I , 10*2 1 ,g*2 1 9g*2 5*2 6*2 ,

*BECIN EXECUTABLE CODE

do 4000 11,32
ofilelai)-blank

4000 continue
if (iov eq 0) goto 9000

if (ncpl eq 0) yol0 4015
do 4910 i- ncp

ofi Ie a 1;-prefi (ii
4010 continue
4015 continue

wilte(screen,*I 'Enter name of output file
j-3l -ncpl
readtkevbdi*l ofilencpl+l1 i
call ADDEXT(ofile,31 ,extil
call nile(o2tile,lul 131

mop-



*rjle(lul,lI title

rewind 99
do 5000 nrec-1 ,nivgg

read(gg1 *1 ans
n f-n form (nrec I
goto (450,460S1 ,nf

4500 continue
write(lul ,21 ansl) I
goto 5000

4600 continue
wruielluI,31 ans~l) 10

5000 continue
call closelull

9000 continue
ret urn

1 formal (SOal
2 formal(aIJ
3 forniatU0&
S formatl32a&)

end



et sys rinal/t2for/convrt for##
subroutine CONVRT

implicit integer*2 (N)

& prer f Idum I ex t I ,exi12

common /TITLES/ tiile,ifile~oftle
integer*2 12file(16),o2file(161
equivalence (tiiIs ,i2fieI ,(of le ,o2f a e)

I nieger*2 iileg,iist
Integer*4 nnca ,nncb
real angla ang Ib
& scopla,sCoptb ,wgwla wgllb ,c impla,clmplb,
& scop2a ,scop2b ~wgi2a .gt2b ,clmp2a ,c Imp2b,
& scop3a~scop3b,wgw3a,wgl3b,slip,fric? ,clmp3,scop4,wgt4,anksep,
& plx,plz,p)d,p2x,p2z~p2d,p3x.p3z,p3d,
& hload ,hdir ,rbuoy ,xbuoy ,zbuov ,depaho ,pdzr
common /VARIN/ tileg ,st )nc,nncb,angla~anglb,
& scopla,s;coplb,wgf :awgflb~clmpla,clmplb,
& scop2a ,scop2b ~wgi2a 1wgt2b ,clImp2ac lmp2b,

& scp~o~cop~xwg3a wgr3b,slap,frscf ,clmp3,scop4.wgr4,anhsep,& P1 x P1 zp1d,p x~2z ,p d ,p3x ,P3z p3d ,
& hload ,hdir ,rbuoy ,xbuoy ,zbuoy ,deptho ,pdir
integer-*2 unkset
equ ivalence (pdir,unkset)

I nieger'*2 nunk ,unkl ,unh2 ,unk3,unk4 ,unk5common /UNKNOW/ nunk ,unkl ,unk2 ,unk3 ,unhl ,unkS
integer*2 unk(5)
equivalence (unhi ,unk)

I nteger*1 ans(101
anteger*2 i,nrec ,tu
real X(44) ,rdir
double precision phah,xloi ,zto, ,riot,dsQr1

double precision pi ,halfpi



integer*I undf I uchor
data undfl/*'/ uchar-/'U'/

*BEGIN EXECUTABLE CODE

pi-3 1Il 92653589793d0
halfpi-0 Sd@*pi
nunk-O
do 100 i-I S

unk (iI-B
100 continue

rewind 99
do 200 nrec-1 ,nivgg

x(nrecl-9999 99
read(gg,*l ans
if (ans(1I eq undfl gala 200
if (ans(11 ne ucharl goto 150
flunk -nunk+ 1
unk (funk 1-nrec
goto 200

ISO Continue
backspace 99
read(gg,*) x(nrecl

200 continue

uiS?-x II
ileg-x12)
anksep-x (31
PlX-X(4 I
pI Z-x(S1
pld-x(6 I
p2x-x(7)
p2z-x (81
p2d-x (93
p3x-x (101
p3z-x 1111
p3d-x ((21
nnca-x (131
angle-x( 14 I
scopla-x( IS)

00



scop2a-x( 191
wg 12a-x(19)
ci p2a-x( 201
scop3a-x(21 3
wgt3a-x(22 I
nncb-x (231
anglb-x (241
scoplb-xic(251
eg tlb-x(261
c Implb-x(27)
scop2b-x (281
eq 12b-x(291mp2b-c(30)
scop3b-x(31 I
wyf3b-x(32 1

fricy-x(34)
clmp3-x(3S1
scop4-x (361

*714-x(37)
h boyd-x (401
rdir-x(41 I

xbuoy-x(42)
zbuoy-x(431
unkset-x(44 1

gala (300,400), jist
300 cont inue

if (nunk ne 21 gala 500
do 310 i- 1,2

if (unk(a.1 le 13) gala 5OO
if (unhlil ge 23 and unk(i) le 37) goto 500
if (unk~i) eq 39 or unkli) go 41) 90,0 SOO

310 continue
unksei-S
9010 1000

400 cont inue
if (flunk no 1) 90,0 500
if (unki eq 40 and unk4 eq 431 gala 510
if (unki no 381 gala 500
if (unk2 eq 39 and unk3 eq 42 and unk4 eq 43) goto 520



A

if (unki eq 41) g0,0 530
See continue

write(screel,*l 'INVALID CHOICE OF UNKNOWNS'
s top

510 continue
unkset -1
9010 100

520 contianue
un k o -2
9010 100

530 continue
unk sel-3

1000 continue
goto (1f00,1200,1300,1400.1S00' urakset

1100 continue
nun i- I

unk2-0
gala 2000

120P continue
nunk-l
unkl 1-1 3
unMt2-0
hdi r-rdir
goto 2000

1300 continue
nunb -2
unki -13
unk2-14
if (tileg no 11 gala 2000
x tat -buoy
r tot -zbuoy
rtot-cdsqrl(xlot*Xlt~tZt*z1o1)
if (xtot eq 01 goto 1310
phil1-datan(Zt/x101)
if (xtOt it 01 phih-phih*pi
goto 1320

1310 continue
phih-hal pi



it Iziot It 0S dOl phih- -hal fpi
1320 continue

rbuoy-r tot
hdir-phih*180 dO/pi
gala 2000

1400 continue
nunk-0
unk 1-0
unk2-0
gala 2000

1600 continue
do 1590 i-I ,nun.

iu-unk Ii
if (.iu ge 38) galo 1520

1520 Continue
tu- au-2S

1550 continue
unk (i I-iu

Isgo continue

2000 continue
return
end



el sys fiall/t2for/rwcoml for##*

subroutine RWCO(1I(tol

implicit integer*2 (0)

integer*2 ho

I nieger*i ci ttlel lii)
common /TITLES/ ctitie

I nteger*1 cdoiam(lOI
common /DATIME/ cdatim

I nteger*1 cvorin(172)
common /VARIN/ cvarin

I nieger*I cvarol (2401 ,cvaro2(100)
common /VAROUT/ cvarol ,cvaro2

I ntegersi cvarg(240)
common /VARC/ cvarg

I nteger*l cunkrio(12)
common /UNKNOW/ cunlino

I nfeqer*l cgropt(44)
common /CROP T/ cgropt

Ianteger*l c rp2l (2181 ,cgrp22(821
common /CRPCN/ cgrp21 ,cgrp22

*BEGIN EXECUTABLE CODE

goto (I00,2001iao

100 continue
call file('T2OAT/COMMON DAT ,g,21
read(g) ctatle
redl) cdam
readig) cvaran
read(gI cvaral
read(g1 cvaro2
reodig) cvarg



Z 3

read(gj cunkno,
read~9I cgropt
read(gJ cgrP21
read(gjI cgrp22
goto 500

200 conti&nue
call i1e('T20AT/CONMION DATI,g,3)
writeig) clitle
wraite(g) cdliam
write193 cvarin
write(g) cvarol
write(g) cvaro2
write(g3 cvarg
wr'itf19) cunkno
eraieI9J cgropt
wrjyelgj cgqrp2l
era ,e19) cgrp22

500 continue
call close(9)
ret urn
end

*C



et sys fial/t2ror/hxqry for##

subroutine HXQRV(ildc~tov,iris1

Implicit integer*2 10*)

integer*2 ildc,lov,iris

ieger*2 screen ,keybd u,lull2,nivgg,sizg,lcp1
integer*S1 prefI(211,duml,exftU4)et

2[l)
common /LUNITS/ screen~heybd~IuI ,Iu2,nivgg~sizgg,ncp1o
&pi-efi,duml ,extl ,ext2

inieger*2 npoafl?
real hmin ,hmax ,hsym
common /VHXCRV/ hmin ,hmax ,hsym ,npolint

IntegerS1 itite(50).ifilel32),ofile1
32 )

common /TITLES/ ijile,ifile,oftle
integer*2 t2file(16),o2ftIei6)
equ tvalence (ifile ,2fi lel,(ofile ,o2fi Re)

tntge*2i yp ,rda te iaoe(15), ihour ,im in ,isec

*BEGIN EXECUTABLE CODE

if (ildc eq 0) goio 200
if (iov eq I1) goto 110
call ADDEXT,'Ife,31,ext2)
callI f ile(12fiRe ,Iul ,31I
goto 150

t10 continue
call AQOEXTfofaie,31 ,exl2l
call fiielo2filedlul,31

150 continue

1gt vp-I
write(iul .43 Igbvp
write(iui ,1 I ,title
call datelrdare)
call undateirdate~idoeel

200 continue
cail timelihour,imin,isSc)
i~f (ildc eq 01 goto 300



writellul ,2) idote
write(lul 31 ihour',aminpisec

write(screen,*1 'Enter minimum value Of H "hiPs)
readlkeybd,*) hmin
*rite(screen,*) 'Enter maximum value Of V4 (hips)

read ikeybd ,$ hmax
vrietscreen,*) 'Enter value of H for reference point
readtheybd .t) hsym
write(screen,*) 'Enter number of points to be plotted

read(keybd,*J npoint
call erase
gobo 500

300 continue
if (iris eq 11 goIb SOO
wriie(screen.l

0 1 ihour~iminiisec
SOO continue

return

1format (Sal)
2 (ormat (5a2l
3 format( 1i2 , 1i2, '12)

4 formatlil)
10 format(Ix,SOL-ON BEGUN AT ',1i2,' ' ,t2,' 1i2)

end



el sys final/t2for/solve for##

subroutine SOLVE

implicit integer*2 (tol

Sni eyer*2 i ldg ,i s t nca ncb nwa nwb i soI i brnch uzIS)
dobeprecision z1671,cz,cx,d,ia,1b

common /VCLOB/ ileg ,ist ,nca ,ncb ,z ,cz cx~d ,ta,ib ,nwo ,nwb,
& isol ~ibrnch,uz

double precision pi ,hol fpi ,degrod ,raddeg ,zero ,one ,hol f
inieger*2 izeroalone,itwo
common /VCONST/ pi ,hol fpi ,degrad ,raddeg ~zero ,one ,hal f,
& izero,tone,i.t*o

double precision inaf~phif
common /VOFLR/ tnaf,phif

double precision delyk~vwod~holfd~dsq
common /VANCH/ delyki twod~hal fd ,dsq

*BEGIN EXECUTABLE CODE

call ovlinkC'PRSLV '

I f (ileg ne 11 goto 200
If (isl ne 1) o 120
call ovlInk(!AUTo')
goto ISO

t20 continue
cail ovlink('SLACK '

1SO continue
call ovlink('EPSLV '
gobo 600

200 continue
call ovlink('CSLACK '
coil ovlink('CEPSLV 'I

500 continue
return
end

0-



ef Si's final/t2for/prsiv for##
subroutine PRSLV

implicit double precision (a-z)

infeger*2 ileg~isi,nco~ncb~nwa~nwb,isol,ibrnch,uz(S)
double precision z(67),cz,cx,dl6,ib
common /VCLOB/ i leg ,ist ,nca incb .2,cz.cx ,d 1ia ,tb,nwa ,nwb,
& isol ,ibrnch,uz
aouble precision za(251 ,zb(2S)
equivalence (zH ),za( 1 ,(z(261 ,zb(1 H
double precision ha~ala,va,sla~wla,cla,s.2a,w2atc2a,s3o,w3o1
& xay~~~~~~ayayaya
& icna2a,iana3a,tana~c ainaSa,tana6a,la,phic
equivalence(zl hlz(1,Iva

& (za(3) ,sla) .Iza(4q) w1a) ,(za(S) cla)
& (za (15 ,s2a) , I za 7) *2a , Iza (8) c2a),

&(za (13) x 1 3), tza (I14)x2a) , Iza (I SIx3a),
5(za(16),vla).(za(17l,v2a),(za(181,y3al,

& (za(1g),tana2al,(za(20),to3a),(za(2IJ,Iana4al,
&(za(22),'ana~di,(za(23l,tana6a), za(24l,lal,(za(25),phia)
double precision hb,alb,vb,slb,wlb,clb,s~b,w2b,c2b~s3b,*3b,
&xb,yb,xlb,x2b,x3b,ylb,y2b,y3b,

& iana2b,iana3b,iana4b,tana~b,tana6b,lb~phib
equivalence (zb(lI),hbt ,tZb(2) ,a1b,vb),

& (zb(3) sib) (zb(4) w~b) (zb(S ClbI ,
& (zb(6),s2b).(zbI7I,w2b),(zb(B1,c2b),
& (zb(91 ,s3bl ,(zb(lO) ,w3b) ,(zb(lI I)xbl ,(zb(121 ,ybl
&. lzb(13),xlb),(zb(l4),x2b),(zbtI51,x3b),
& (zb(16IYlbI,(zb(17I,y2b)p(zb(I8l,y3b),
& tzb(191,wana2b),1zb(20),tana3b),(zb(2111;anaib),
& (zb(22)Ltanab),(zb(23I,Iana6b),(zb(241,Ibl,Izb(2S1,phibI
double precision coil ,slp ,rrci ,c3 ,s4 ,w4 ,x4 ,yl ,ana7 1iana8,lt

& h,phih,riot xtot ,zlot pdo
equivalence IzI(i I,coil)I,(z(S2I ,slpl ,(z(S3) ,frcI I,Iz(541I,c33.
&(z(551 s4) ,(z(56) w4) (z(S71 ,xi) ,(z(58) y4 )
& z(593 ,tana7l ,(z(6e1 ,tanal ~Iz(61 1.1),
&(z(621 ,hI ,(z(63)ghihJ

(z (,641 rlo I ) (z( ),xlot)I,(z113§I,ziov) .,z671 ,do)
double precision b,sinb,cosb,Ianb,secb
equivalence (zI?SI b) (z(261 sirlb)(z(27) cosb) lz(28)IlanbI,
& (z(29),secb)



I nteger*2 iuks
equialence (uz(3),iuks)

double precision pa ,h81 (pi degrad 1raddeg ,zero ,one vhal
integer*2 izero~ionepilwo
c ommon /VCONST/ pa hl (pa ~degrad ,raddeg ,zero ,one~hol r,

i zero~ione,itwo

double precision iaf,phif
common /VOFLR/ inaf~pht(

double precision delyk ~1*od~hoI~d,dsq
common /VANCH/ delyk ~1wod 1hoI(d ,dsq

I nteger*l ciii le(i 4)
common /TITLES/ ci atle

integer*) cdaim(16)
common /DATIME/ cdaiim

integer*2 jileg,aast
inhleger*4 nnca ,nncb
r-eal angla,anglb,
& scopl6',scoplb ,wgl 16 wgilb ,clmpi6,cimpib,
& scop2a ,scop2b *~g12a wgi2b ,clmp2o ,clmp2b,
& scop3d ,scop3b *g13a ,wg 3b ,sl ap fraci ,clmp3 ,scopl ,wgl4 ,anksep,
& pix,plz,pd,p x,p2z p d,p3x,p3z ,p3d,
& hlood ,hdar ,rbuoy ,xbuoy ,tbuoy ,depiho ,pdar
common /VARIN/ ileg ,aast *nnca~nncb~anglo,onglb,
& scopla~scoplb,*g: ia,wgtib~clmplo,clmplb,
& scop2d ,scop2b ,wgt2o 1wgt2b ,clmp2o ,c lmp2b,
& scop3d,scop3b*gr36,wga3b,slap,rzca,clmp3,scop4,wgt4,anksep,
& plx~plz,pld,p xp2z ,p d,p3x ,p3z~p3d,
& hload ,hdar ,rbuoy ,xbuoy ibu~y ,depaho ,pdjr

' nieger*2 unkeequivalence (pdir,unkset)

infeger*1 cvarol(2401,cvaro2U100
c ommon /VAROUT/ cvarol ,cvaro2

integer*1 cvarg(240)
c ommon /VARC/ cvarg

(A
00



anveger$2 nunk ,unk(53
common /UNKNOW/ nunkunk

integer*1 cgropt( 44 1
common /GROPT/ cgropt

integer*1 cgrp21(218),cgrp22(821
common /GRP2CN/ cgrp21,cgrp22

inreger* i ,u ,numax ,nwgT ,umap ,cumap

* Read elements or common blocks /VARIN/ and /UNKNOW/

call RWCOMI1)

* Zero elements of common block /VGLOB/

aleg-0
I St-0
nco-0
ncb-0
do 80 i-1,67

z(ai-0 OdO
g0 continue

cz-0 OdO
cx-O OdO
d-O OdO
ia-0 OdO
tb-0 OdO
nwa-0
nwb-0
asol-0
ibrnch-0
do 90 i-i,S

uz(i) -
90 continue

* Set values of indices for leg type and solulion procedure

aleg-ileg

isP,-i , , , SI

L(A



*Set values of standard constants

pi-3 115926S358§793dO
halfpi-0 SdO*pi
degrad-pi/180 0d0
raddes-1BO Odo/pi
zer-o-0 OdO
one-i OdO
half-O SdO
zero-0

Lone-i
itwo-2

*Compute values of*working variables determined by ocean floor

xi -p1 x-p3x
zi -plz-p3z
Yi-p 3d-pld
x2-p2x-p3x
z2-p2z-p3z
Y2-.p3d-p2d
det -xl *z2-x2*z 1
cx- -(zi*y2-z2*yl (idet
cz- +txI*y2-x2*yI 1/del
do0-cx*p3x+cz*p3z+p3d
inaf-dsqrt(cx*cx+cz*cz)
if (cx It 0 Od0) tnaf- -Inaf
if (cx ne 0 0dO( goto 110
phi f-hal fpi
if (cz It 0 OdOl phif- -hol fpi
gobo 115

110 continue
phi f-detanicz/cx)

11S continue
if (ileg ne 1) goto 300

*Simple leg compute tin functions of effective ocean floor angle

phiah-hdir*degrad
tanb-dco9(phth-phi f *tnaf



A

secb-SECNT tanb)
sinb-tanb/secb
cosb-I OdO/secb
b-datan(lanbl
goto 1000

Compound leg compute the values of workng variables
determined by anchor seporation and ocean floor

300 continue
d-anksep
delyk-d*cz
twod-d+d
halfd-O 5dO*d
dsq-d*d

* Read members of VARIN for hardware characteristics and other potential
* unknowns to double precision array z, with data conversion

1000 continue
nca-nnca
ajl a-ngla*degrod
s a scoplO

*i a-wgtla
if (nca eq 11 goto 1010
cla-clmpla*1 OdO
s2a-scop2a
w2a-wgt2o
if (nca eq 2) o1o 1010
c2a-cImp2a*1000 OdO
s3a-scop3a
w3a-wgt3a

1010 continue
if Cileg no i) goto 1200

ho-hload*1000 Od0
ala-ala+b
xo-rbuoy
ya-doO
goo 1300



1200 cont inue
ncb-nncb
alb-onglb*degrad
sib-scopib
wlb-wgi lb
if (ncb eq 1) goto 1210
clb-clmplb*100 OdO
s2b-scop2b
w2b-wgi2b
if (ncb eq 21 gb 11
c2b-c imp2b* 10 OdO
s3b-scop3b
w3b-wgl 3b

1210 contianue
SIP-silip
frci- fri ci
c3-cimp3*1000 OdO
s4-scop4
*4-wgt4

h-hload*1000 0d0
phih-hdir*degrad
riot -rbuoy
xiot -xbuoy
zto? -zbuoy
do-daB

1300 continue
nwa-NWCT Inca 1za I
if (ileg eq 11 got 1310
nwb-NWGT (ncb 1zbl

1310 continue

*Compuie array indices for- unknow.n

numax-5
do 1510 i-Imumax

uzh 1-0
1510 continue

do 1550 i-i ,nunk

41



u-unt (i
ir (u 0 90155
if (ileg ne 11 goto I520
UZ(i) )UMAP(u)
goto 1550

1520 continue
uz(i 1-CUMAP(u)

1550 continue
call ISORT(uz ,numax ,nunk)
a uk s-un itset
call RWCOMI (21
retur-n
end

4*



el sys finol/t2for/secni fort
function !SECNT(fangnt)

implicit double precision (a-z)
double precision secni lnn

secnl-dsqrtltangnl*tangnl l OdO)
return
end

1.



et SYS final/12for/flwgt fort

tnteger*2 flwgt inc
16bl precisionl z(25)

1( (Z(4) It 0 OdO) gto 100
if knc eq 11 goto 20
if (zO~i i 0 OdOl 9010 109

if (z17) it 0 OdO) gl 0

if (nc eq 2) 9010 20o 0

it (rIB) It 0 Od@I gala109
if (Z(10) Ii 0 OdO) 90b100

20 contin1ue
nwgt ..

100 conti~nue
ret urn
end



el sys finol/t2for/umop for##
(unction UMAP(u)

anweger*2 umop,u

if (u ne 131 goto 10
umop-1
goto 108

10 continue
if (u ne IS goto 20
umap-1l
gobo 100

20 continue
if (u It 17 or 25 It u) goto 100
umop-u-IS

100 contmnue
return
end

*O



Pt sys fanol/t2for/cumop for##
function CUMAP(ul

integer*2 cumopu

if (u It 13 or IS It ul golo 10
cumop-u*4g
goto 100

10 continue
if (u It 17 or 25 It u) goto 20
cumap-u- 15
goto 100

20 continue
if (u It 27 or 35 It u) goto 30
cumap-u
golo 100

30 continue
if (u It 36 or 40 It u) goto 100
CumOp-U+16

100 continue
return
end

"--4



ev sys final/t2for/isori for##

subroutine ISORT(a,nm)

implicit integer*2 1a-z)

integer-*2 n,mn,a~nI

if (m le 11 goto 100
do SO k-2,m
ni&-m+2-k
jma(-li
amax-a(jmax I
do 10 j-2,mk
if Io~j-1) le amax) goto 10
jmnax-j- 1
amax-atjmax I

10 continue
if (jmax eq mk) goto 50
temp-almk I
almk 1-atjmaxl
otimax) 1-temp

50 continue
100 continue

return
end

4.

I0



et sys (inal/t2for/?out for##
subroutine TAUT

implicit inieger*2 (01
implicit double precision (a-z)

' nieger*2 ileg,ast,nca,ncb,nwa~nwb~isol,ibrnch~uz(5)double precision z(6l7 1 c,,d,ta,ib
common /VCLGB/ i Iegi st r nca ncb z cz cx d , Ia, Ib nwa ntvb

& isol ~ibr'nch~uz
double precision za(2S1,zb(251
equivalence (z() I za(I 31 (z(261 ,zb(l ))
double precision ha~aa,v~sl,I,cl,s2aw2a,c2o~s3a,w3a,

& xa ,ya, 6xax2ax3ay I ay2a y3a ,
&tana2a,Idna3aTanaia~?ana~a,iana6a,la,phia
equivalence lalaz(3aavl

& (zat3) sla) (za(4) w1a) ,Cza(S] cla) ,
& (za(61 s2a) .(za(7) w2a) (za[8) c~a) ,
& (za(9I ,s3al (za(IO) ,w3a) ,tzal1 I ,xa) (za(12) ,yal
& (za(13) ,xlal (za(111 bx2a) 1(za(IS) ,x3a),
& (za(161,Y1lIlzo(17)1 y261,lza(l81,y361,

& (za(22),lanaSaL (za(231,Ianc6al.(za(24),la),(za(2S),phia)
double precision hbabv~i~l~i~sbwbcbsb*b
& xb,vb,xlb,x2b,x3b,ylb,y2b,y3b,
& tana2b~lana3b,'anaib,iana5b,ta6b,lb,phib
equivalence fzbIl),hbl,(zb(211 a~b,vb),& (zbt31 slb) (zb(II w~b) (zb[S) clb) ,
& (zb(6l~s2b),(zb(7),*2b),(zb(8lc2b),
& (zb(9) ,s3b) ,(lzb.1),w3b) 1IzbtllI )xb) ,(zb(121 ,ybl,
& tzb(13) ,xlb) (zb(I4l )x2bJ ,(Zb(ISI x3b)
& lzb(16),Ylb1,lzb(17ly2b),(zb(18I,y3b),
& (zbtl19,tana2bl,(zbl20),,cna3b),tzb(2lJ,tanaibl,
& (zb(221,vcna~b),(zb(231Ltana6b),lzb(2i),lbI,(zbl2SI,phib)
double precision coil slpwfrct ,c3,si ,*4 x4 y4 tana7,tana8.l
& h,phah,rtot,xro?,ztoI~do
equivalence IziSi I,coil I (z(S21 ,slpl ,(zlS3I ,rrcw I,(z(SiI ~c3)

& (z(551 941 ,(z(66 1w4) lIz(57) x~4) (z(58) Y4 ),
& (z(59) taona7) (lz(B) ,tanaB) ,Lz(BI ) Il
6 (z(62LhI z(631gphih),
& tzI64I ,roti 11( d(6~ S,xio:,(z(66 ,ztot)I,lzl67I ,do)
double precision b~sinb,cosb,tanb,secb
equivalence (z(2511b) Iz(26) sinbl (z(27) cosb) l(281 tanbi,

---------



&(Z(29),secb)
integer*2 uzi ,uz2
equivalence (uz(l I,uzllI,(uz(2) ,uz2I

*BEGIN EXECUTABLE CODE

eps-I Od-10

it (uz2 ye III goio 200
epsl-eps *z(11)
eps2-eps*z (12)
call STEF2A(nca ~za,buzl ,uz2 ,epsI,eps2I
goto GOO

200 continue
if (Uzi ge 1 1) govo 300
if (uz2 eq Ii) gobo 220
epsl-eps*z (II)

220 corntinue
epsi1-eps*z (12)

2S0 continue
call SECIA(ncdj,za~b,uzl,uz2,epsiJ
gobo 500

300 continue
call CALC)(nca,zaj

S00 continue
z(21)-0 0d0
retIurn
end

C),



et sys final/t2for/ste(2a for##

subroutine STEF2A(ncz ,b ,ul~u2 ,epsl ,eps2)

implicit double precision lo-z)

inaeger*2 nc,uI ,u2
double precision z(251 ,b,eps1 ~eps2
double precision pi ,hal rpi ,degrod ,raddeg ,zero ,one ,half
anteger*2 izero,ione,itwo
common /VCONST/ pa ,hol fpi ,degrod ,raddeg ~zero ,one ,hal,

& izero,ione,itwo

inieger*2 nil

xlin-z( II
dkn-z (1?)
callI CHS2A(nc z b u I u2 r 1,Q)
nii-i

200 z(ull 1t
z (u2 i-12
callI CALC I(nc z I

d-z (12)
delx-x-xkn
deld-d-din
ifdabsidelx) It epsi and dabs(deld) It eps2lgoto 500
i(f(nit eq iO0istop 100

iflnit eq l)igoto 300
delIt -( jii*de Ix+.j 2*deld)I*det j*dsqr I j2I*j2l+j22*j2
delt2-(j21*delx+j22*deldi*detj*dsqrt(jiI*j114j12*j121
goto 310

300 delil-dsqrt(0 6*(delx*delx+deld*deld))
del '2-delt)

310 continue
aiphal OdO
iLtul ne I Igoto 320
if~il+delil gI 0 OdOigoto 320
alpha)- -0 Sd0*ti/de l

320 cont inue
alpha2-i OdO



.r 

ifiul ne 2)goto 330
if(dabslll+delfl)It lhal~pilgoto 330
*V(t1+deltl gI 0 OdOlgoto 322
bound--hol Vpi
gobo 325

322 bound-hal fpi
325 alpha2-0 5d0*(bound-p1 I/deltl

gala 340
330 continue

if(u2 ne 2.Igoto 340
if(dabs(t2+delt2j It halfpalgoo 340
iflt2+deli2 gi 0 OdOlgoto 332
bound--hal Vpt
gala 33S

332 bound-hal fpi
335 alpha2-0 SdO*tbound-t2)/deliI2
340 continue

alpha-alphal
iflalpha2 It alphalalphd-alpha2
del I -alpha*del II
del 12-alpha*del t2

z(ul I-i +delt1
z (u2 I-t2
call CALCI(nc,z)
xl-z(I1 I
d1 -z(12)
z(ul I-ti
zlu2)-t2+del t2
call CALCI~nc,z)
x2-z (11
d2-z (121
i I-(xl-x 1/delIi1
j I2-(x2-x I/del I?
j21-(dl -d I/del' I
j22-1d2-d)/del 12
detj-jl l*j22-jl2*j21
temp-j II
ill-j22/detj
j22-temp/dew j
j12- -j12/detj
j21- -j2l/detj



f)7

chngil- -(jlI*delx+j12*deldl
chngt2- -(j21*delx+j22*deldi

alphal-l OdO
ifl ne H1g010 120
ir(itchngtl gi 0 OdOlgoto 420

ellphal- -~ Sdg*tl /chng ii
420 continue

alpha2-l OdO
iflul ne 2)Glo'o 430
lF(dahs(tI+chngll It halfp ''?oto 430
if(tI~chngil gl 0 OdOlgolo 422
bound- -hal fpi
gowo 42S

422 bound-hal fpt
42S olpha2-0 Sd0*(bound-il /chngil
430 cont inue

if(u2 ne 21gowo 140
ifldabs(t2+chnqGl It halfp ''?olo -'40
iffi2+chngt2 gi 0' OdOlgoto 432
bound- -hal fpi
9010 435

432 bound-hal tpa
43S alpha2-0 5dO*(bound-12)/chngt2
440 cont inue

aipha-alphal
aF(alpha2 It aiplalalpha-alpha2
chng? i-alpha*chngi I
chng I2-alpha*chngt 2
:I -:ii+chngilI

2- 2chngt2

0* it-nAit 1
9010 200

SOO contianue
z(lII)-xkn
z1 12)-dkn
r-e ' urn
end



et sys final/t2for/chs2a for##

subroutine CHS2A(nc~z,,b,u1 u2,t1 ,i2)

implicit double precision to-Zt

(integer*2 nc ,ul 
~u2

double precision z(2S).b.1H,i2

sfltegerfI ndrne(2,l
21

double precision pi ,holfps ,degrod,raddeg~zero,one~half

I nteger*2 tzero,ione~itwo
Common /VCONST/ pi ,hol (pi 1degrod ,rdddeg ,zero ,one ,hel 

F,

&izero,tonepitwo

data name/'H AISIWIC1S2W2C2S
3W3X 0

*rite (l0,*1 'Enter initial guess for ',namell ,ul 2
read (10,*) 11
write (10,*) 'Enter initial guess for '.natmetl ,u2l 2

read (10j)*1 2

110 tI-tl*l000 dO

goto ISO
120 s1-tl*degrad+b
ISO continue

goto(2lO , 220 ,250,2S0 ,210 ,250 ,250 ,210 .250 .250.250 
,250t ,u2

210 , 2-t2*1000 OdO

goto 250
220 i2-i 2*degrdd+b
250 continue

return
end



et sys final/t2for/secia for##

subroutine SECIA(nc,z,b,uI ,u2,eps)

implicit double precision (a-h,o-z)

integer*2 nc ,uI ,u2
double precision z(2S),b~eps

double precision pi ,hol fpi ,degrod ,roddeg ,zero ,one 
,hoif

integer*2 izero,ionepitwo
common ,VCONST/ pa 1 ol fpa ,degrod ,roddeg pzero ,one ,ho f,

& zero,iofle,ilwo

inieger*2 k',ni

if(u2 ne 1ilgoio 110
ki-12
gala 120

110 if(u2 ne 121goto 120
k-I1

120 continue

fkn-z(k I
call CHSIA(nc~z,b,ul,u2,10,tl
z(ul 1-to
call CALCInc,z)
fO-z (k )
z(ul) 1t
cail CALCI(nc~zl
fI-z(k)

200 continue
t2-tl-(fl - kn)*(tI-t01/(f1-FO

1

ifful ne 1)goto 210
if(t2 gt 0 IdO~goto 210
t2-0 1dO*t1

210 continue
ifful ne 2lgoto 220
if~dabS~t2) It halfpai) ot 220
ff12 gi 0 OdOlgoto 219

bound- -hal i
goto 215

ri
L7A



212 bound-hal pi

21S 12-.1+0 5c10*lboufd11J
220 continue

z~ul i-t2
call CALCiI~nc ,Z

V2-z(k)
if IddbsIV?-fkl It ePSigaOt 500
,f~nit eq 1001S'op 100
10-11

ninit it+ 1
goto 200

Soo continue
ilk l-Vkn
r-eturn
end



A

el Sys final/t2for/chsla fort#

subroutine CHSIA(nc,z,b,ul,u2,10,tl)

implicit double precision (a-z)

integer*2 nc ,ul ~u2
double precision z(25),b~tO,iI

double precision pi ,hol fpi ,degrad ,raddeg ~zero ,one ,holf
integer*2 izero~ione~itwo
common /VCONST/ pi hol fpa degrod ~roddeg ,zero tone ,hol f,

& izero ione it wo

snleger*1 nomec2,12)
inleger*2 ui
data name/'H AISIW1CIS2W2C2S3W3X 0 '

write (10,*) 'Enter tWo initial guesses for ',namel,ul) 2

u- (ul - 1* tul -S * (ul-8)
af(u ne 0)9o1o 100
10-10*1000 dO
11-11*1000 dO

100 continue

if(ul ne 21gota 200
tO-t 0*degrad~b
II -?l*degrad+b

)00 continue

return
end



et sys final/t2for/calcl for##
subroutine CALCI inc ,z)

implicit double precision (a-h ~o-Z1
I nteger*2 ncd1ouble precision Z(25)

hwi-z(1 Jul41
ona 1-dian (z(2))
secl-SECNT (tanal)
z(IQ19-tanal+z(31/hwl
sec2-SECNT(z( 1931
z(l3)-hw1*dlog((Ill+sec2l/(tanal+sec~))
z(16)-hwl*(sec2-secl)
ifinc eq 119010 100
hw2-Z(l I/ZI
z(20 i-zl(9+Z(S(/z( I?
seci -SECNI (z(20)1
z(21 J-z(201+Z163/hw2
sec2-SECNT(z(21 ))
z(14)-hw2*dlog((z(2lI+sec2I/(z(20)+secl1
z(l7I-hw2*(sec2-secIJ
i((nc eq 2lgolo 200
h*3-zH 1/Izo10
z(22)-z(211*z(8I1/z(I
secl-SECNTlz (2233
z(23 1-z (22 14z (9i/hw3
sec2-SECNT (z(23))
zi 153-hw3*dlogl lz(23)+sec2)i(z(22)+secl ))
z(18I-hw3*(sec2-secl I

z (12 I-i(16 J+z (17 l+z (181
goto see

100 z(ttJ-z(131
z(121-z(161
90,0 See

200 z(1l-z(13)+z(l
4 1

z( I2)-z(l61+z( 171
Go@ return

end

CI



et sys final/t2for/slack for##
subroutine SLACK

implicit inveger*2 In)
implicit doub le precision (a-z)

integer*2 ileg~is:,nca,ncb~nwa~nwb~isol~ibrnch~uz(SI
double precision z(67)1cz~cx~d,Ia,Ib
common /VGLOO/ ilIeg ,i s I nca ncb z cz cx d ,?ta, tb nlwa nwb
& isol ,ibrnch,uz
double precision za(2S),zb(251
equivalence (z(I 3,za(H ) ,(zl26) ,zb(1I)
double precision hoalaa,va,sla,wla,cla~s2a,w2a,c2a,s3a~w3a,

& xaya"1a,x2a,x3a,yla,y2a~y3a,
& tana2a,tana3a5,tanaqa,tana~a~tana6a~la~phia
equivalence (alaz(Ll~a

& (za (3) s Ia) ,(za (41 w Ia I,(za(S I c Ia),
& (zaI6),s2a),(za(7),w2a),(za(8),c2al,

& (za ( 6) ,y Ia) ,Iza (173 )y2a) , za (18 1,y3a),
6 (zallgl ,Iana2al ,(za(20) ,tana3a) ,(za(21 3,tanala) p

A (za(22 1,aana~),(z(23)fana6a,(za(24),a,(za(253,phia)
double precision hb,alb~vb,slb,wlb~clb,s2b,w2b,c2b~s3b,w3b,
& xb,yb~xlb,x2b,x3b,ylb,y2b,y3b,
A tana2b,tana~b,aanalb,iana5b,iana6b,Ib,phab
equivalence (zb(I)3,hbi ,(zb(23 ,a~b,vb),
A (zb(3) sib) ,(zb(4 Jwlb) (zb(S I clb) ,
& (zb(6),s2b),(zb(7),w2bJ,(zb(83,c2b),
A (zb(g3 1s3b),(zb(IgD ,w3bD ,(zb(1l I,xbi ,(zb(l2t ,Ybi
A (zb(13) ,xlbI ,(zb(14I 1,x2b) ,(zb(151 1x3b),
& (zb(1631,ylb) ,(zb(171 ,y2bI ,Izb(181 ,y3b),
& (zb(Ig),,ana2b),(zb(20I,tana3b),(zbI213,?ana4b),
A (zb1221,tanaSb),(zb(23),tana6b),(zb(24),lb),(zb(261,phib)
double precision coil 1slp ,frc? ~c3 ,s4 ,w4,xl ,yl,tanal ,tono8 .1,
A h,phih,rtoI .xtoi ,ztoI.do
equivalence (z(Sl),coil),(z(S2),slp),t(5(3),frclP,(z(S4),c3I,
&A E(SS) ,s4) , (z (S6 I w4l ,(z(S71 xc4) .,(z(58) y4)
& (z(591 ,tanal3 ((t0f),tanoal,(z361 3.11,
& (z(621,h3,(z(63l.phihl,
& lz(6iI ,riot I ,(z(651 ,xtoi 1 .(2(66) ,ziot I (Iz(67) .do)
double precision b,sinb~cosb,tanb~secb
equivalence (z(2S),b),(.(26).smnbI,tz(273,cosb),IzI283,tanbl,



a. 
. '

A (z(2g1,secbl
inieger*2 uzi ,uz2,iuhs
equivalence (uz(1I,uzfl),uz(2),uz2J,(uz(3i,iuks)

*BEGIN EXECUTABLE CODE

eps-l Od-lO

i( (iuks eq 1) goto 200
eps l-eps*z Ill
eps2-eps*zI I2)
call STEF2V(nca,za ,sinb ,cosb ,tanb ,secb ,epsl ,eps2)
goto 500

200 continue
epsi-eps*z(12)
call S ClV(nca,za,sinb~cosb,tanb,secb,epsl ,1)

SOO continue
ret urn
end



et sys final/t2for/stef2v for##
subroutine STEF2VInc z 1swnb 1cosb,tonb ,secb pepsi ,eps2)

implicit integer*2 (n)
implicit doubye precision (a-zl

integer*2 nc
double precision z(2Si 1sinb,cosb,tonb,secb,epsi ~eps2

double precision pi ,hal (pi ,degrod .roddeg ,zero ,one ,half
integer*2 izero,iooe,ito
common /VCONST/ pt ,hol fpi ,degrod ,roddeg ,zero ,one~hal f,

& izero~ione,itwo

double precision vc0(6l
equivalence (vcO,vc0i I

***Inweler*2 ,is,nit,nerr~nr

*BEGIN EXECUTABLE CODE

call VCRITO(nc,z,vcOl
xkn-z( ii
dkn-z (12 I
epsx-xkn*i Od-S
epsy-dkn*i Od-S

h0-vc~ 1
zf 1 -hO
cail SECiV(nc,z,sinbocosbitonbpsecb,epsy,0)
xo-z iii
hi-hal f*hG
zl 3-hi
cail SEC1V(nc~z,sinb~cosb,tonb~secb,epsy,0)

nit-i
120 continue

h-hl-(xi-xkni*(hl-hO)/(xi-xO)
if (h le zero) h-haif*hi
z(i i-h
coil SECIV(nc~z~sinb~cosb~tonb,secb,epsv,63
x-i Iii
if (dabs(x-xkni It epsx or nit eq 20) goto 150



i'62

hO-h I
,x0-x1
hi -h
XI -x
nit1-fitI+ I
goto 120

150 con tinue
v-z (2)

200 continue
zil 1-h

210 continue
z (21-v
call CALC2(nc ,z ,vc0 ,sinb ,cosb ,ianb ,secb ,hionb,2 ,ner-n1
if (nerr eq 0) golo 21S
nr~nerr-nerr/

3

v-VFVN1vc01r J~ht~nb ,h)
goto 210

211, continue
X-Z(1l I
d-z (121
del x-x-xiin
deld-d-dkfl
if (dabs(delx) It epsi anld dabs(deld) It eps2l goto 600
if (nit eq 1001 stop 100

if (nit eq 11 goto 300

goto 310
300 continue

de It-dscpr IIho If* deIx *de Ix de Id*die d))
delv-delh

310 continue
if (lanbildelh le ?prol goto 31ro
delh- -delh
delv- -delv

315 continue
if (h~delh gt zero) goto 350
oMpha- -ha I 7*h/delh
delh-alpha~delh
deiv-alpha*delv



3S0 continue

al pha-one
z(I3-h

400 cont inue
z (2 )-v+del v
call CALC2(nc ,E,vc0 ,sinb ,cosb ,tanb ,secb ,hlanb ,2,nerrI
if (nerr eq 0) goto 420
nr-nerr-nerr/
dv-hal f*tvcO(nr 1+htanb-v)
alpha-dv/delv
delv-dv
goto 400

420 continue
xv-z (i
dv-z (1?)
delh-alpha*delh
zill)-h+delh
z (21-v
call CALC2(nc ,z ,vc0 ,sinb ,cosb ,tonb ,secb ,hianb.2 ,nerr)
xh-z (II)
dh-z (12)

ji l-(xh-x)/delh
jl2-txv-x 3/delv
j21-(dh--dI/delh
j22- (dv-d 3/del v
defj-jl 1*j22-jl2*j2 l
,emp-jI I
ii l-j22/detj
j22-temp/detj
j12- -j12/detj
j21- -j21/delj
chngh- -Ijll*delxc+jl2*deld)
chngv- - (j2Il*dex+j22*deld)

I f Ih+chngh g t/zerol goio 500
alpha- -half *hchngh
chngh-alIpha*chngh
chngv-alIpha*chngv

SOO continue

h-h+chngh
v-v+chngv

G\

.--



flit-nil i+
go I 200

600 continue
zll l-)ckn
Zi l21-dkn

retIurn)
end

41



et sys final/t2for/seclv Fort#
subroutine SEClV(nc,sinb~cosb~tanb,secb~eps,icv)

implicit double precision (a-h,o-7)

integer*2 nc~icv
double pr-eciasion z(2S1pz ,sinb ,cosb ,fanb ,secb ,eps

double precision vcOl6)
equivalence (vcOI~vc0(lH),(vcO2,vcOE2l1,lvcO3,vc0(3)),
&(vc04,vcO(4)),IvcOS,vcO(S)),(vcOB,vc0(C)))
integer*2 nil lone ,nerr ~nr
data one/i

h Ianb-zI II l*tanb
call VCRITO~nc,z,vc0)
dkn-z( 121
call ESTVIncz,sinb,cosbotanb,vO)

1001 continue

calIl CAL C2 Inc ,? ,vc0 ,s nb ,cosb , I(,nb ,secb ,h Ianb ,one nerr I
if (nerr eq 0) goio 10190
nr -nerr -nerr/ 3
vO-vcOtnr )+htonb
goto 1000

1090 continue
dO-z 112 I

vi -VFUN~vO z (I 11
z(21-vl
call CALC2 Inc ,z,vc0 ,sinb ,cosb ,tanb ~secb ~htanb ,one ,nerr I
dl -z 121

ni ?-1
2000 continue

v2-vI-(dI-dknI*(vI-vOI/(dt-d@I
2100 continue

Z (2 1-v2
call CALC2(nc ,z ,vc0 ,sinb ~cosb ,tanb ,secb,htanb ,one ,nerr I
if (nerr eq 0) golo 2190
nr-nerr- nerr/3
v2-0 5d0* (vi+vc0(nr )+htanb)

Urx



goio 2100
2190 con Iinue

d2-z 12 I

if ldabs(d2-dkn) It eps I gobo S000
if (nit eq 1001 stop 100
vO-v I
vl-v2
dO-dl
dl -d2
ml b-ni 1+)
goto 2000

5000 continue
z( 12)-dkn
if (Icy me 1) goto 10000
12 1-do n I b b+dmaxl Izero ,(z (2 I-vcOI-ht 0mb /z~l))

10000 cont'inue
retburn
end



et syvs final/t2for/vcritO for##

subroutine VCRITfl(nc 1z vc~l

implicit double precision (a-z)

irteger*2 nc
double precision z(2S?.vc0(6)

double precision p ,hdl fpa degrod ,roddeg ,zero ,one ,hol r
inleger*2 izero,ione,itwo
common /VCONST/ pi ,hol fpi,degrcd oroddeg ,zero ,one ,hol f,
&izero~ione,itwo

vc0(2 1-zero
vc0(I i-zi31*z14)
if(nc eq llgoto 100
vc0(lI-zero
vc0(3 1-z (61*z (71
vc0(2I-z (5)+vc0 (3)
vc0(1 1-vc0 (I +vc0(2)
if(nc eq 2)goto 100
vc~f6 3-aero

vc0(1 1.z(81+vcOt(
vc0(3)-vc0(3)+vc0(i 1
vc0(21-vc0(2)+vc0(4 I
vcOll 1-vc0(1 1+vc0(41

100 continue
retIurn
end



et sys final/t2ror/estv (or##
subroutine ESTV(nclEPsiflblcosbta4nb,v)

imvplicit double precision (a-21

anteger*2 nc
double preci sion 2S

s-z(3 I
c-z(3)*z(4 I
If(nc eq Ilgoto 100
s-s+z (6)
c-c~z(S )4z(6 )*z(7)

f(nc eq 2)goio 100
s-s~z (9)
c-c~z(81+z(9)*z( 10)

100 continue
W-C/S
I-1.ENS(z(112) 1cosbsfLb s)w yz(l M
v-z(l )*tonb+w*(S-I I
ret urn
end

CT\
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et sys final/t2for/lens for##
function LENS(d,cs,snsw,h)

* Calculate slack lengths for one-componen simple leg, given

$ d - depth of anchor point
*cs - cosine of ocean floor angle

sn - sine of ocean floor angle
s - scope of chain

* - linear weight of chain
h - horizontal load

implicit double precision la-zl

double precision lensdcs,sns,*)h

lens-d-s*sn
lens. s-d~sn-dsqrtflens~lens~fh~h)*cs*lens/*ll/(cstcs)
return

end

G\
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et sys final/t2for/vfun for##
function VFUN(vh)

implicit double precision (a-zl

double precision vfunv~h

riv)10,20,30
10 vfun-0 gdO*v

goto 100
20 vfun-0 5dO*h

goto 100
30 vrun-l 1d0*v
100 continue

return
end

-:



FA

et sys final/i2for/calc2 for##

subroutine CALC2(nc ,z ,vc9 sinb ,cosb ~onb ,secb ,hwonb ,ndim ,nerr I

implicit double precision fa-z)

integer*2 nc,ndim,nerr

double precision z(251 ,vc0(6I ,sinb,cosb~tcnb,secb~htenb

h-z Ill
v-z (23
nerr -9
ifindim eq llgoto 100
hi dnb-h* I nb

100 continue

vcl-vc0(I I+htcnb
vc2.-vc9(? I+htanb
if(nc eq llgoto 200
vc 3 -vc9 (33+h tanb
vci'vc0( 4 1+htanb
if(nc eq 2)goto 200
vcS-vc9(5 3+hlonb

200 continue

1100 continue
If(v It vcllgoto 1159
Ipt- 1

1-0 fidO
hwl-h/z(4 I
tanal-tdnb+(v-vcI I/h
goto 3100

1150 continue
if(vcl ge vc2lgoto 1200
nerr- 1
goto 600

1200 continue
iftv It vc2lgoto 1250

l-(vcl-v I/z(4 I



hwi-h/Z(41
ii lgl-tanb+tv-vc2)/h
sec2-SECNT cZ L gn

zI161-1*stnb+hwl*(sec2-secbl
goto 3200

1250 continue
~((nc ge 21golo 1260
nerr-2
gala 6000

1260 continue
tftvc2 ge vc3)golo 1300
nerr'-3
gob0 6000

1300 continue
lf(v It VC3lgotO 1300
ipt- 3

got 2000
1310 Y-z13)

h*2-h/zt7 I
z(20)-tanfb*(v-vc3I/h
gota 330

1360 continue
tfivc3 ge vc4lgoto 1400
ner r-4
gala 6000

1400 continue
,f(v It VC4lgoto 14S0
ipt-4
go010 2000

1410 1-Ivc3-v?/z(
7 )

hw2.h/Z(I7)
z(2l )-tanb+iv-vci /h

sec2ftSECNT(z(2111
z141- I*cosb+h*i2*dllog 1Z21 1+sec2 1/it nb+secb 11

z117 -I*stnb+h*2*(sec2-secb)
I-zI3)+I
goto 3400
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1450 continue

I ftnc ge 3lgoto 
1460

nerr-S
goto 6000

1460 continue
,f~vc4 ge v cS)gotO 1500
nerr-6
goto 6000

)SO0 continue
,t(V it vcstgotO 16

to 2000
1510O ?'z(31+z (61

hw3-h/z( 101
zt22 l-tanb+(v-vCS 1/h
goto 3S00

1S60 continue
f((VCS ge hionblgotO MOO0

nerr-7

goto 6000

1600 continue
iftv It h,&nbtgoto 1650

goto 2000
1610 I-Ivcs-vJ/z(ill

hw3-h/Z 1101
z(23)-tanb+(v-hlanb I/h
sec2-SECtTz(2

3 1)

zI l8I-l*siflbhw3*(sec2-sectbl
1-1+z13)4z(6)
goto 3600

1650 continue
nerr-8
goto 6000

2000 continue
Z ( ig - Icnb
z ( 13 -z (3 )*cosb



zi I61-z(3)*sinb
iflipt eq 31gota 1310
z128)I- I erb
iflapt eq 4lgawo 1410
z(21 I-tanb
zI 14 1-z(6)*cosb
z(17I-z(6)*sinb
lflpi eq Slgofo Isle
z122 I-t nb
gala 1618

3100 continue
secl-SECNT(tonal I
z (191- lna +z (3 I/hwl
sec2-SECNT (z (19 H
z(131-hwl*dlog((z1191+sec2l/(lanal+secll)
z(I6I-hwI*(sec2-sectI)

3200 continue
aflnC eq llgoto 410
hw2-h/z (7 I
zt20I-z(lg9I+z(5 I/h

3300 continue
secl-SECNT(z[201)
z(21 )-z(20)+z(6)1hw2
sec2-SECNT(z(21 II
z(14)-hw2*dlog((z(211+sec2l/(z(201+secl))
z(17)-h*2*(sec2-secl 1

3400 continue
if(nc eq 2lgoio 4200
hw3-h/z (101
z(22)-z(21 )+z(8l/h

3500 cant inue
secl-SECNT(z(221 I
z(23 )z (221+1(9 1/hw3
sec2-SECNT (z(23) 1
z(151-hw3*dIog(izI23)+ec2)/z(224-secl)I
zIIB)-hw3*(sec2-seclI)

3600 continue

z111)-z( 13 )+z( I +z( 151
z12 1-z( 16 )+z( 17 I+z( 18)

gala 5S0N
4100 zill)-z(13)

*141
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z( 12J-z( 16)
goto 5000

z12 1-zt 16 3+z( 17)

500 continue
z(2 4 3-l

6000 continue
r-eturn
end
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el sys (inal/t2(or/epsiv for##
subroutine EPSLV

implicit integer*? (a)
implicit double precision la-z)

integer*2 ileg,ist~nca,ncb,nwa,nwb,isol,ibrnch,uz(GI
double precision z(61l,cz,cx,d,ta.tb
common /VGLOR/ i leg,isi nca,ncb~z cz cx d,ia tb nwa nwb,
A isol ,abrnch,u7
double precision za(2Sl,zb(2S)
equivalence (z(l),zatlll,(z(26l,zb(H)
double precision ha~ala~va,sla,wla,cia,s2a,w2a,c2a,s3a,w3a,

a xa~ya~xla,x2ax3a,yla~y2a~y3a.
& vna2a,tana3a,tdnoalanaSa,tana6aIa,phia
equivalence zl ,h3,z( alv3
& (26(3) ,s3al ,(?a(1 I ,wla) '(ZOIS3 ,Cla)
& (zaI6I ,s2a) I3za(7) ,w2a) ,Iza(8) ,c2al
& (zalg) ,s3a) ,( 10) w3al ,(zatll I Ixa) ,lza(12) ,ya)

4& (ZO(lI , 1 I (zaXli)Ix2al ,(za(ISI ,x3a I
4 (za( 16 viay I(za( 171 y2alIz,31 8) 3a) .
6 (1z,(l 19 ,aa~)(zaI20) ,tana3ail Itza(21 3 tana4a)
& (za122) oanaSol(za23) tana6a),(zal21,Ia) (za(25) phial
double precision~ 'oil ,slp,frct ~c3,s *4 ,xl ~y4 ,tana7,tanaB8,
& h,phih,rtot,xtot,ztot,do
equivalence (z(SlI),coil ) ,zIS2I ,slpI ,z531 ,frct 3,t(S4) ,c3),
& (z(SSI ,s4) (z(S63 Iwl I,(z(S7l ,x4l ,(z(Sej Y1 I
& (z(S§3 ,tana7l ,(z(603 ,;oa8l ,t(61 ,lI),
& (z(621 ,h) (z(C)3) phih)
S (z(641 ,rtot I(z(6555 ,xit ) I1 zI66) ,ztot ) (lz(67) ,do)
double precision b,sinb,cosb,tanb,secb
equivalence (z(2S),b),(z(26I,Sinbl,(z(273,cosb3,(z(28I,tanb3,

& (z(?QI ,secb)
integer*? uri *uz2
equivalence (uzt1I ),uzl)I Iuz(2l ,uz2)

double precision pi ,halfpa ,degrad .roddeg zero tone ,hal f
integer*? izero,ione,ifwo
common ,VCONST/ pi ~haj pi ,degrad ,raddeg zero ,one ,hal (,
& izero,ione,itwo

double precision tnaf,phif
common /VOFLR/ tnor ,phi f
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integer*1 c, i ie( 1143
common /TITLES/ clifle

integer*l cdatim(161
c ommon /OATIME/ cdatim

tnteger*1 cvorin(1721
common /VARIN/ cvaran

real l~oIlb,1l,hha,hhb~hh,
& xxlo,xx3a,xx~o,xxlb,xx3b,xxSb,xx7,xx8,
& yy16~yy36,Yy~,yylb,yy3b,YySbiyy7,yy8,
& zz~a ,zz3d ,zz~a ,zzlb zz23b ,zz~b ~zz7 tzz8

& vvla ,vv2a ,vv3< ,vv 4d ,vv~c ~vvroa,
6 vvlb ,vv2b ,vv3b ~vv4b ,vv~b ,vv6b ,vv7 ,vv8,
& I Ilao~ t2a I: t3a .1 140 1 16 '116 ,it,
& rtl b ,? 2b ,, 3b ,ii ,??FSb ,i tb ,i 7,tiB,
& ddo ,dda ,ddb,
& at afdir ,afa adif- afb bdir
& ssip,coia.coilb

I nteger-*2 itsolotbrncommon /VAROUT/ Ilo,11b 11,hho,hhb,hh,
& xxclc,xx3o ,xx~ ,xb ,xx3b ,xxSb ,xx7 ,xx8
& Yyyl,yy3a,YySa,yylb~yy3b.Yyb,YY7,YY8,
& zzlIoazz3a zzSa pzzlIb zz3b bz5b zz 7 zzB,

& oalb ~oo2b ,a3b ,oa4b 1aoSb 1oa6b ~oa7 ,oo,
& vv1l ~vv2a ,vv3a pvv4at ,vvo vV6a,
& vvlb ,vv2b ,vv3b ,vv4b ,vvSb ~vv6b ,vv7 1vvB,
& i ilIa , it2a ,i i3a , t i4a ,itSo ,tt 6a ,
& I IIb , it 2b, t t3b , I Ib , ttSb .t r~b , t,7t8,
6 dio ,dda ,ddb,
& at afdiafa adirafb bdir~
6 sslp~coilo,coilb,
& iisol ,iibrn
real paroui(84)
equivalence (Ill,parout)

I nteger*1 cvorg(2401
common /VARG/ cvarg



inieger*1 cunkno(12)
common /UNKNOW/ cunkflo

integer *l cgr'opt(
4 4 1

c ommon /CROP T/ cgropt

integer*tI cgrp2l(2191,cgrP
2 2 (8 2 )

common /GRP2CN/ c gr'pl cgrp22

integer*2 i
dimension angt61oen(6),vien(

6 )

*BEGIN EXECUTABLE CODE

call RWCOtIU

uz(3 1-0
if (is? eq 1) goto 3050
call ROBACK(uzl ,2)
goto 1100

1050 continue
call RtJBACKtuz1 ,uz2l

1300 continue

call ELVI
i emp-z6 (2 3
zat2 )-dian( temp I
call CTENI(nca~za,tanb,ang,en,vell
za(2 3-temp

do 1800 1-1 ,84
parout~i)-gggg gg

1800 continue

cosph-dcoslphih)
s inph-dlsin phih I
xxlO-O 0
ZZ18-0 0
Yvla-0 0
60alang(l 3

3 oa-ten( I
vvia-vten(l 3



aa2a-ang(2)
it 2a-ten (2 3
vv2a-v ten (2)
xx3a-x 1 *cosph
zz3a-x 1a*sinph
yy3a-y 1a
if (nca eq 1) goo 200
eld3a-ang (3)
ii 3a- ten (3 1
vv3a-vien(3)
aala-ang(4)
I ila-ten(4 I
vvla-vten(4 I
xx~a- (xla+x2a l*cosph
zzSa- (xla+x2aI*sinph
yvSa-y 1a~y2a
if (nca eq 21 golo 2000
aa~a-ang (S)
I iSa- lenIS 1
vv~a-v ten(S)
oa6a-ang(6 I
ii 6a- ten (6 I
vv6a-v len (61
xx 7-xa*cosph
zzl-xc*sinph

2000 continue
I la-la
hho-ha*1 0d-3
df-datan( Inaf l*raddeg
afdir-phi f*raddeg
a fa-b*raddeg
adi r-phi h*raddeg
ddo-do
dda-do

call RWCOM1 (21

return
end
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et sy's final/12for/r-dback fanGf

subroutine RIJBACK~ul ,u21

implicit double precision (a-z)

inieger*2 ul ,u2

inieger*2 iileg,iist
I n Ieger*4 nncd ,nncb
real angla~anglb,
& scopla'scoplb wgIla~wgIlb~clmpa~cl'plb,
& scop2a ,scop 2b ~wg120 wg12b clmp2a ,clmp2b,

& co~so3b wt 3(5 ,w? t3b sI i p , (r c tI cmp3 ,scop4 wg t4 ,ank sep
& plx,plz,pld p x,p2z p d,p3x,p3z ,p3d,
& hload ~hdir ,rbuoy ,xbuoy ,zbuoy ,deplho ,pdir
common /VARIN/ tileg 'ist ,rnca ,nncb ,angla ~anglb,

& scopla'scopl'b,wgT Ia.wgtlb,clmpla~clmplb,
,& scop2a ,scop2b wgt2a ~wgt2b,clmp2a ,clmp2b,
& scop3a,scop 3b )wg 13a wgt3b~slap,frict ,clmp3,scoo4,wgi4,anksep,
& plx,plz,pld ,p2x,p2z p d,p3x,p3z ,p3d,
& hload ,hdir ,rbuoy ,xbuoy ~zbuoy depiho ,pdir
real parin(40)
equivalence (anglaparin)

'n leger*2 ileg,is,nca5,ncbnwa,nwbisolhibrnchuz(Sldouble precision z(6 71,czcx,d,,a,Ib
common /VCLOB/ ileg is! ,nca ncb ,z ,cz cx ,d Ia Tb nwa ,nwb,

& isol ibroch ,uz
double precision za(25),zb(251
equivalence (ztlI ,za(lII ,(z(26J zb(l (I
double precision ha,ala,va,sla,wlacla,s2a,w2a,c~a,s36,w3a,

6 xa,va,x~a,x2a,x3ayla,y2av3a,
& iana2a,in3aaina4a,tanaSaitana6a~l,phia
equivalence (a1~azllaavl

& (za(31 sla) (za(41 wla) OzaiS) clal,
& (za (6) ,s2a) (za (7) ,w2a) , (za(8 1 c2a I
4& (zalg) ,s3a) ,(za(IO) ,w3a) ,(zai II )xa) (za(12) ,va)
& (zaHl31,xla),(zatl4Kx2a),(za(151,x3aL,
& I za 116) ,y Ia) , iza (17) ,y 2 a) , Iza I 1) ,v3a),
& Izatl9),tana2a),(za(201Iiana3al,(za(2l)tnai),
& (zaC221,tanaSal,(za(231,Ian6a),(za(24)IaJ1(za(25),phiaI
double precision hb,alb,vb,slbwlb,clb,s2b,w2b,c2b~s3bw3b,

A xb,yb,xlb,x2b,x3b,ylb,y2b,y3b,



& tana2b,tana3b,tonoi9b~tao5b,iana6b,lb,phib
equivalence (zb(I),hb),(zb(2),alb,vb),

& (zbt3) slb) ,(2b(4) ,wlb) (zb(S) ,clb)
& (zb(6) ,s2b) ,(zb(7) .w2b) ,(zb(8) ,c2b)
& (zb(g) ,s3b) ,(zb(10) ,w3b) I(zb(1II ) ,xb) ,(zbl]2 ,yb)
&5 (zb(133,xlb) (zb(II) x2b) (zb(IS),x3b),
45 lzb(161) ,ylb) (zb(17) ,y2b) ,(zb( 18) ,y3b)
& (zb(I91,,ana2b),(zb(20),tana3b).(zb(21),ianaibl,
& lzb(22),tana5b),lzb(231,tand6b),(zb(21),Ibi.(zb12S),phib)
double precision coil ,slp,frci,c3,sl,w4,xl,y4,?ona7,iana8,l,

S h,phih,rtot,xto1,zlot,do
equivalence (z(I)I,coil I,(z(521 ,slpI ,(z153l ,frcv I,(zI(lI ,c3),

& (z(551 ,si) ,(z(S61 ,w4) (z(57) ,x4) (Iz(SB) y4 I
& (z(59I ,tana7l ,(z(601 ,tanaol,(z(61 1,I)1
& (z(621 ,hI ,(z(63) ,phih),
& (z(64I ,rtot)I,Iz(6S1 ,xtol I,(z(66I ,ztoi)I,(z(67I ,do)
double precision b,sinb,cosb,lanb,secb
equivalence (z(25,b)(z(26,sinb,(z27cosb),z(28),tanb),

& (z(2gI secbl

double precision pi ,halfpi .degrad ,raddeg ,zero ,one ,hal(
integer*2 Lzero,ione,I~WO
common /VCONST/ pi hal fpi .degrnd ,raddeg ,zero ,one ,hal f

& izero,ione,iiwo

in?eger*2 commap(12Ijitab,iab2,i,u
data commap/34,1,3,5,7,g,II,13,IS,17,36,39/

itabl-commap(uIl
tab2-commap(u21
- iab 1

U-ul
100 continlue

go Io Il1I10120 130 130 110 130 130 110 130,130, 1 30 130) u
110 par m i)-z tu 1*0 001

gotb 150
120 parinhal-(z(ui-b)*raddeg

iota 1SO
130 jarin(mi-z(u)
150 continue

iftu eq u2)goto 200
i-at ab?
u-u2



go bo 100;8
200 con I nue

xbuoy- xa*dcos Cph ih
zbuoy -xoajs in Cph ah
deptIho-ya
re I urn
end
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ef sys final/t2for/elvi for##
subroutine ELVI

implicit integer*2 (a)
implicit double precision (a-z)

double precision lIaIlb,ll ,(onna,rannb~rannr,
& xxla,xx3a~xx5a,xx3b,xxSb,xx7,xx8,
& gol ,ga2:ga2 I :ga22:ga3l ,ga32,
& ogbll g2a ,gxbl xyb22 gb3l ,gb32,

cmmon /VARC/ llaIlbdlI,tanna,iannb,tannr,
& xxla~xx3a,xxSapxxc3b~xx5b,xx7,xx8,
& gall 9gal2 ,go2l ,ga22,go3 I :go32,
& gbIl gb 2,gb2I 7gb22 gb3l gb32,
& gi ,g2,xfa x fbx

inieger*2 ileg~isi ,nca,ncb,nwa~nwb,isolibrnch,uz(SI
double precision) z(67l,cz,cx~dia,1b
common /VGLOB/ ileg Pist ,nca 1ncb ,z ,cz ,cx od toa ,b ,nwa ,nwb,
& isol ,ibrnch,uz
double precision za(251,7b(2S)
equivalence 1zll),za(Ilf,(z126),zb(l))
double precision ha,ala,va,sla,wla,cla~s2a~w2a,c2a~s3o,w3a,

& xa,ya,xla(5x2c,x3a,yla,y2a,y3a,
& iana2a~tana3a5,iana4a,,ana~a,iana6adaophia
equivalence alh),z(1lav]
& lZO(3) ,sla) ,(ZaOl'Wl01 (za(S) CIO),
& lza(6),s2a),(za(7),w2a),(za(81,c2a),
& (zalgl ,s3al ,(za(IlO),w3al 1(za(l i ,xal ,(za(?) 1ya).

& tza(16) ,Ylal ,(za(171 ,y2a) ,(zall8l y3al,
& lzalg),tana2a),lza(20),iana3aJ,(za(21l,Iana4al,
& (za(22),tanaSaj,(za(23l,tana6aI,lza(24l,la),(za(25),phia)
double precision b,sinb,cosb,ianb,secb
equivalence (z(2S),bl,(z(261,sinb;,(z(27),cosb),(z(28l,?anb),

& Iz(2gl,secb)

double precision pi ,hal fpi ,degrad ,raddeg 1zero ,one ~hal F
inieger*2 izeropiorie)itwo
c ommon /VCONST/ pA ,hal fpi 1degrad ,raddeg ~zero 1one ~hal F
& izero,ione,iiwo

004



ca I I ;OFc~z~ab91Iga12 
)ga 2 l ,ga22,ga

3 l ,ga3 2 I)

ianna-i onb
xxi a-zero

Iemp-X Ita
lftnc a eq 11 goto 100
xx

3 a i emp
1 emp-tIemp+x

2 a

if (nca eq 21 gala 10
xxSa temp
temp-temp+)C

3 a

i~o continue
xx7-temp
x fa-one
return
end

00

14.



et sys final/t2for/gcoeff for##

implicit integer*2 (a)
implicit double precision (a-z)

inieyer*2 nc,ileg
double precision z(251,tonb,gil,g12,g21 ,g22,g31 ,g32

double precision pi ,hal fpi ,degrad ~roddeg ,zero ,one ,Iol f
integer*2 izero,iofle,itwo
common /VCONST/ pu ,hdl fpi ,degrad .r-oddeg ,zero ,one ,hol f,

& izero,ione,iatwo

secb-SECNT (I nb)
s inb-nb/secb
cosb-one/secb
h-ill I
si -z (3)
s2-z (6)
ylI-z (16)
Y2-z (1 7
1-z(24)

if (I ge si) goto 400
it (I gt zero) goyo 310
tna-zI 2)
if lileg eq 1) ina-dtan(tnal
x-zero
v-zero
go t 320

310 continue
Ina-I onb
x-lI*cosb
y-l*sinb

320 continue
x-zero
s c -SECNT i ma)

gi 1-Ctna+scal*dexp(-**x/h)
g)2-y- (h*sca/w)

400 continue
f (nc eq 1) goto 600

IV



if 1 ge sl+s2) golo SOO

t o (l) gotb 410

x-zero

goto 420
ilO continue

i na-b nb
x-(l-sl )*cosb
Y-1*8 mb

420 continue
x-zero
s c aSECNJ (tna)
*-z (7)
g21-( tno+sco)dexp(-w*x/h)
g22-v- Eh*sca/*)

SOO continue
if (nc eq 2),?oto 600

1 f(1,1 s+ Igoro 510

x-zero

goto 520
510 continue

na-i nb
x- LI-si -s2 )*cosb
Y- I*s mb

520 continue
x-zero
s ca-SECNT (ina
W-Z (1 0)
g31-( ,na~scol*dexp(-w*x/h)
g32-y- (h*sco/*)

600 continue

ret urn
end

At

00



0~7

et sys fial/t2for/cteni for##
subroutine CTENl(nc~z,Ianb,ang ,aen,vlen)

implicit double precision la-zi

inleger*2 nc
double precision zI25),tonb~ongl6),ten(6i,vien(6)

double precision pa ,hdl fpi .degrod ,raddeg ,zero ,one ,hdl(

I nteger*2 izero,ione~itwocommon /VCONST/ pa ,holi ,degrod ,raddeg ,zero ,one ,hal I,
& izefo,ione,itwo

integer*2 ic,in),J

ten) (w)-hsecb-w*sinb
ten2(o,ww)-(h/d(-os(o))f*dcosac-bi-ww*sinb

h-z (I
si -z(3 I
WE -Z(4)
ci -z(S)
s2-z (6)
w2-z (7)
:-2-z (8)
s3-z (gj
-*3-z (1))
l-z(24)

secb-SECNT (it nb)
sinb- Fonb/secb
b-dtaantanbi
hsecb-h*secb

angli )-dalanfz(21)
an912 )-daIan(z(Iq)
if (nc eq 11 goto 1000
ang(3)-dalon(z(201)
ang(4)-dafaniz(21))
if (nc eq 2) goto 1000
angiS )-dator(z (221)
ang(6)-dolan(z(2311

1000 continue



at (I eq 0 OdOl goto 1710
if (I ge s I gwobo 1300
tenl -teni1 (w*I
9010 1720

1300 continue

ten(I1-ten2(ang(3),wl*sl+cll
ten(23-ten?(ang(3),cII
9010 1730

1400 continue
(1I esls191 1500

wg2-w2*(Isls2 1ol

ien(11-ten](wl*sI+cl+wg12)
ten(21-tenltcI+wgt2)
if (nc eq 11 9010 1790
fen(31-tenlfwgt2l
goto 1740

1500 continue

1( (1 sls29010t 1600

ien(l)-ien2 Iang(S1,wl*s1+cl+wgT2l
ten 12 -ten2(ang(S I cl +wgl2 I
if Cnc eq II goto 1 790

goto 1750

1600 continue

wgt3-w3* (I-si -s2)wgt2-cI +w2*s2+c2swgt 3
ten(11-,enltwl*sl+wgt2)
ten(2)-tenl (wgt2)
it Inc eq 1) g010 1790
tenI3)-?enl (wgt2-cl I
ten(4)-ten ( c2+wg131
if Inc eq 2) goto 1790
,en (5I-tent (wgt3 I
gala 1760

00



1710 continue
ten(I I-h*SECNTtzI2)1

1720 continue
ten(21-h*SECNT(z( 1g))

1730 continue
if(ceq i oo19

1740 continue
tent4)-h*SECNT(z(2I 33

1750 continue
if (nc eq 2) goto 1790
tentS 1.h*SECNT tz(22))

1760 continue
tent6l-h*SECNT(z(2311

1790 continue

do 1810 ic-i ,nc-
do 1810 j-1 ,2

in-2*ticI l+j
len in 1-tent an)*l Od-3

vinin i-fen C I*ds in tang tin)
ang( in)-dflg( n1*addeg

1810 continue

r-etIurn
end
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